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Abstract of JP1 11 581 03 

PROBLEM TO BE SOLVED: To provide a process for the synthesis of an aromatic ether in high 
activity and selectivity. SOLUTION: An aromatic ether can be produced by reacting a compound 
expressed by the general, formula ArXn (Ar is a substituted or unsubstituted aryl group, a substituted 
or unsubstituted heteroaryl group having at least one kind of hetero atom selected from nitrogen, 
oxygen and sulfur or a substituted or unsubstituted ferrocenyl group; X is CI, Br, I or F; (n) is an integer 
of 1-6) with a compound expressed by the general formula ROM (R is a 1-20C alkyl, group, a 
substituted or unsubstituted aryl group or a 3-1 0C trialkylsilyl group; M is an alkali metal) in the 
presence of a catalyst containing tri(t-butyl)phosphine and a palladium compound as essential 
components. 
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ArX, 
ROM 

(5Stt>, R(i^«mi~2 0cOT/^^«, S&gL< 

immWiOT 'J Xtil^iSc 3 - 1 0 <n h u 7/w 
'J ;PS«r* U M«±7/l-# D . ) "C* 

Ar- (O-R) , 
(3to», A rti-8t5£ ( 1 ) <0A r fcli-Sa-C* 0 . 
RJiHRS (2) ORfcH-$g»T*»). mf;£l~30 
leffloei^-f . ) ■CS*3ft63f#&ttx-r;l'*>» 

[ff*3S2 3 ( 2 ) TSS*i*fl:£«J0*. 9- 

ArX, 

ROH 

(iissm^r u ~>vm. ximmm 3 ~ 1 0 <n y 0 nv 

Ar- (O-R) , 
A r IHM < 1 ) OA r i PI-J6«T* 0 . 
Rtt-»* (3) ORfclSl-^ST'^O. m(41~30 
SfflPWte&t. ) ?^S;h.S3r#£ttx-T/i*Z)K 

[||*JS4 ] HBA. ( 3 ) ?S*3;h.aft£tt#7 x 7 
[000 1] 

[ 5KBK:«1-4ft«MMff 3 #$&W43^fcttx-T/UO 
-7f-/u) *7 7 y t .Mb&ft 
?l. 3f*»ttx— fyHSi. ESS. £&04>ISMfci: L 

[00023 

-t">H£fflV\ y*fvMvl/A7$ F^OMMTII 
iM-**S6s6%Ife*tTV^* (Journal of A 
merican Chemical Society, 
1974^, 96^, 2829-2835. ). Lfrl 



HW(1) 

(1) 

-tt*<2) 

(2). 

(4) 

(4) 

1 fc!E®<^#Mfex-r/WO§!8am. 
[It#H3] HJ (*-5"*y-7*f-rt0 **y<y 

-ft* ( 1 ) 

(1) 

«U.Xtt»*. 3<7*X(47-y#2r^L. nli 
l~6oeBO§iSc£IW\ ) TjSSiiift^Hl. TE 
HK(3) 

(3) 

e-** <4) 

(4) 

[00033 4fe«SaT{4, A*5 ^«7AXJ4x»ir/Htt 
mt , t"7 ( ^'7i-;^7 -f 7 ) h'^7>;P ( B I 
NAP)*5»1. 1' -t'7> (x7xX;l/*X7^y) 7 
xn-te>*92ffi*X7<f XfcJBVvC. TV-tosJA 
H i: 7/1-3 K*> S> 7 U -;PZ-f^S:^iWi* 
&**$8&$:h.T^£> (Journal of Ame r 
ican Chemical Society, 199 
7*, 1 1 9*. 3395-3396. MJourn 
al of Organic Chemistry, 1 
9 9 7^-, 6 2g, 5 4 13-54 18. ) . L*>L& 
*»tiO*ttt>. *«ktTm^iS?l1xS£*7i)7'J 
Ka^««^7'J-/l/7*D-7>f h'£<£ffll 
fc*£fc<0*fc*»-C&iJ. ifcJWatlKffiSlkt- 

h-otz. 
[00043 

* U-7f-^) **7 A >t^7^Mtii1fa*t&mL 
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[ 0 0 0 .5 ] fiP*>#&Pjfct 

A r X„ 

(it*, Artia^L<(iiia^cor'j-;i'», a 

ROM 

(5S+, R<i0Mi-2O<D7/Mr/i*, W&gL< 

Ar-(O-R), 
(it*. Arli-K (l)^Art |5]-^«T'S> 0 , 
Rte-fi£ft (2) ORfcR-^ST'J)'). m(il~30 

ArX„ 
ROH 

(5S4>, RtiJ?*^ 1-2 0 cr>7 iV*)Vm. ffi&gL< 
fi:4Sa&<7>7'J-/l-S, Xtel*3?gfc3~l OcOhVTJl- 

Ar- (O-R) . 
A rttHR* ( 1 ) OA r fc|S)-^«-C-J) 0 , 
Rli-fm (3) <0RfcR-£«T&9. m(il~30 

[0006] KIT. *«BB*Htpi|fflfcRBH-r 4 . 
[0007] *»Wfc«V^Ttt, ^7 i?*?J*te&hb V 

WRLT8HmLTfc.l:v\ 

[0008] #?£BJ!fcfeVvc, ^7i"7.^t£ftfc LT 

^5y'W (IV) S?-fMJ^AH*ftfts 'v^M^o 
WC^S^A (IV) K^U^A^4flSWN'5^A 
•ffcl^), SHfc/*?V*A (II), JHfc/W>A ( I 
I ) , Mfe/t92<*?A (ID, A-5^A7-fe^;PT 
■thi— h (II), y;not'x (<y/^b'J;H 
A*7y'W (II), y'^DDfX (T-febxhlW 
rty*J*7J* (II), y?DQb'X ( h 'J 7i-M^ 
7-f y) rtyWJ* (II), y?ODf h77VSy 
JtyitiJA (II), y^nn (i/^n*;??- 1 , 5 
-yxy) (II), K9S*>AM)7/M- 

PT-fer-h (II) ^02ffl6A - 7v^A-fk-^9, HJ 
7, (yXyy'Jfmby) lA-7y^A (0) , h 



(DHJ (^->-vU-7>;W) *A7^tA7yW 

ft^tifi^^fctfcttOffttT. TEHIIW < 1 ) 
(1) 

»U XiiJgfg, US, 3?*Xtt7-y#$*U ntt 
l~6<oeiStf*aft*Si*. ) X'^ZtilfcHMltTsi 

— «3« (2 ) . 

(2) 

(4) 

(4) 

®HJ (^-^■vD-7'^) *77^^tA'7> ; '7A 

fc^*<&«is#fc*4tt*^T. tehbw ( 1 ) 
(i) 

l~60tlB?)&Ifc£*1\ ) TIE 
-IW (3) 

(3) 

1SHRA ( 4 ) 

(4) 

>J7 (y^yy'Jf.mhy) D^y^^^nn* 
/UA«S# (0) , fh5JfX (hU7x-;k*7,7-< 
y) JtyWA, ( 0 ) ^Offi^v^A-ffr&fc^f 

sct* { T'#i). zti^coo^. mzmKit. mm 

IS£-f4iOTfi&V^, JJE-JBW ( 1 ) ?^Sft4 
{fc£«:*fU 'W^A&gTO. 01-20. 0*' 
/WCfcO. .tOff^ L<(2:, A9^A*KT0. 1 
~10. 0*^%"t'J>4. 

[0 0 09] 3W8WfctJV^T« HJ (^-^-vll— 7> 

ffl* J iilT'*>'), ± Off* L^iA^^Aft^fcfcf 
[0010] *^tfeOT, ±IEH^ ( 1 ) 
F, S*. i«lfaWK»j!p4>=5r4»i l )atf<t*iJ«Sr< 

^ L^^5 -f H»4 1 - 6 <OlBrcffiBK»Jii t tfX'% 
4. 

[ooii] smxti«amru -;ua^^ foam* 

SrtBJiUai, /ot^ ( ^OD'xy-fe'y, 3- 
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/n^h^xy, o~?PoWl/xy, m-?PPh/i/ 
xy, p-^nnwi'Xy, o-(t-7>/l/) /o^ 
^y-tfy, m- (t -7^/10 y'u^KyJzy, p- . 

( t-y*)i>) 7u*o-e>. 5-70^-1, 2, 

xl/>\ 2-^nn~p-^yl/y v 3-^Dn-o- 
^r^l^y s 4-?PP-o-3 : ;/'l/y N 4-?oo-m 

1,2, 4-bU^/Ky-fe'y,. S-rn^-l, 
2, 4-HJ^fvK>Mf>\ o-3-h'Wl/Xy, m 
-3-Kb/l/xy, p-3-Kh/t-xy. p-(2-7 
p^xf-/!/) yn^y^fy^ p - (2-7'p^x^ 
)V) ?uu<y*£y^ m- ( 2-7'o^xfvu) 7"n^ 

tH, m-?Dn<yX7/Pft H , p -^Do<yX 
7/l/rtb\ o-7/WD^yX7;l/ftH, m-7/i/ 

y*MJ7/k*'J H, p-:7nq&^yy>y7/k*y h\ 

0- ?DD\y/biJ7W , JH, m-?no^y/b 
»J7/M-»J K, p-?no^/h'J7;W , JK, o- 
yp^yy'xHj/k m-yo^y/xhu/u, P 
-7'n^yy'xhy/k 4-^no\yv'7xyy N 

1- 7q^-3- (hU7;^n^K^y)<y^fy. 
1-^-4- ( hU7;^n^ <y-tfy. 
1 -?nn-3- (bU7;^n^ h^i/) ^y-ify. 
l -;do-4- ( h y 7/M~p;* b^i/) ^y-tfy. 
o-y/o^y-i:> ( m-^rn^y-tfy, p-^ 
T^p^y-ify. o-S/?pp<y-tfy, m-y7Dn 
<y*?y, p-S/^nD<y^fy x o-yo^/i/tfo 
^y-tfy, m-yp^/M-o^y-tfy, P -7*0^7 
jU*nKy*£y^ o-ya^^uuKy^y, m-7a 
±7nn<y-tfy, p-T'o^pp'sy-tfy. 0-9 
no7Wn / <yt> l m-?oP7/M-p<y-ey, 

p-^QP77^D^y-lfy > 2-7^-4-7/1-:* 

nb^xy, 2-^-5-7/1/^0^^ 3- 
7'D^-4-7Woh;l/xy, 4-7^-2-7/1/ 
tnb/ny, 4-7*0^- 3 -7;Wnb/Pxy, 2 
-yp^-5-^nnh/l-xy. 3-7u^-4-?n 
o<yy'hU7/^U 5-yn^E-2-^nn^y 
y>U7/M-Uh\ l-7 r D^-2, 
-bfy. 1-7^-2, 6-^nn<y-fey 1-7' 
n^-3, 1, 3, 5-bU7' 



D^yt>, 1,3, 5-by ?pp^y*fy. i, 
3, 5-hU3-H<y^y#omi 1 ©5ll4i , tga^ 

/D^rxy-/k p-7 r n^rxy-/k l-:/n* 
-2, 5-^* h*^y«fy. i-yo*-3, 4- 

S/ # ^h*2/^ynfy. 1-7^-2. 3-^h^rv- 
<y-fefy, o-Xn^: 7x7-/1/, m-7 r nqE7x7- 
/!✓, p-7o : £7xy-;K o-3-h'7x7-;l/, m 
-3-K7x7-/k p-3-K7x7-;k o-?P 
P7^y-/k m-^PPTxy— )V, p-^onTX 
V-;k o-3-F7xy-;k m-3-H7xy- 
/I/, P -3-hTxy-;k 4-yp^-l, 2- (* 

fi^yy^y) ^y-tfy s 3-yp^-i, 2- (j* 
f^i/y^^y) <y-tfy. 4-?op- i , 2- 
f-i/ y'M^i/ ) ^y-fefy. 4-tp^-i, 2- (x 
fi/y^Jfy) ^y-fe'y, 3-7p^-i, 2- (x 
^vy>M*i/) <y*£y % 4 -;dp-i , 2- (x 
j-vyis^i/) Ky*£y % 2-?nn7x*f/W 
r7-/P, 3-?PP7x*f-/l/7/lo-/K 4-^op 

7 x *f-;W7/P3-;i/, 2 -7*p^7 x*f-;U7;P3- 

/k 3-7 r P^7x^/U7/l/3-/K 4-7P^7x 
*f7l/7/l/ =?-/k o- (N, N-S^f-nO 7^0^:7 

xyy, m - (N, N-y^^/i/) Xn^xyy, P 

- (N, N-i/*^)V) 7'n^7x'jy, o-(N, N 
-y*xf-/U) yp^7x»jy, m- (N, N-y'xf- 
)V) 7u^T-Vy, p- (N, N-5/X*;lO yp^ 

7xyy, p-yp^rx^wy. m-yo^^fi/y, 

P - ? uu^]sym<nwm$mmgk*tt&TV 

-)V)\vA F»; l-7 r o^-f7^l/y. 2-7 r o^«t- 

7?uy. i-yo^-2-^f-/i/^7^vy. i-y 
p : e-4-^^/i/^7^i^y x i-^nut7^y, 

2-;QDf7^l/y, l-;OD-2-^Wt7? 

uy. i-?nn-4-^f;W-7^1/y, 7-:/n*: 
-2-^7^l^y7/l/rbh\ 4-^0^-1-^7^ 
uy7/Urth\ 7-yo^-i -^7^uy7/Prt 
h\ 7-^un-2-t7;i/y7/L'ft^ 2-7'p 

^-i-^7^i/y7/urt h\ i-yo^7yb7't 
y. 9, i o->>Vp^7yh7-ty> 9, io-y? 

DQ7y b 7^r yf^«^7 'J >( KJH; 2 
-/n^t'7x^K 3-/ntt'7x-;k 4-7o 
^t*7xx/k 2-?DOb'7x~/k 3-?ont'7 
x-ik 4-;nnb'7x-/k 4,4' -yVo^h'' 
7x-/k 4, 4' -y^not'7x-/k 4, 4' - 
y3~Ft'7xX;K h \)X ( 4 -yn^E7 xX/l/) 7 

sy. l, 3, 5-f'jx(4-^7x^).^y 

6. 

[ 0 0 1 2 ] a*. iHSaWW3&*fe«r4lf J: 9 iatftL 
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y, 3-^Dnt ( Uyy, 2-;nub:'J^ 3-3 

y. 4-/D^yyy % 3-/o^/yy, 4-? 
on^f/yy, l- ( hy^fvi^y/u) -2-7n* 

KoHk 1- (hy^/l^y 

-3-7 r a*trn-/k 3-7n^trn-;K 4- 
tf;l/$/l'-2-7o^t 0 u--/k 2-^nohrn-;k 
2-yo^77^> 3-7o^77^ A-^u^Ky 

7?>\ 2-7'n^rf-^7xy, 3"7'oW7x 

y, 4-7'o^ym7xy, 3-^o^yy^ 
;t7xy. 4-;Dn<y/f^7x^ l-^y/P 
-2-7^4 yK-;k i ~^y> ? ;i/-4-7 r o : e/f 
yK-/k i-<yy>-5-7'a^^(yb'-/k 1- 
(^t'J^K^**^) -4-^n^-fy 
bv/K i- (^~^^y-7>^r^;^t:~/U) -5 
-7^4 yF-;k 2-7^4 2-?n 
n>fyK-;k 4-7'D^^yF-;k S-T'a^y 
1- «>i?)V) -3-7'n^^;WNV-;k 

*A^<y-A\ 3 -ro^*/W V-/MW«Wf * i t 

Aft^JtLTkL 7'o^7xO-try. 3-P7xnt 
y, ^n?o7xn-iry. 1,1' -x7n^7xn-fe 
y. 1, 1' -y3-H7xD^y, l-(S^f-/l/7 
Sy^f-yU) -2-yn^7xDt>', l-(i^f^ 
7$;*T)V) -2-3-K7xCHr>\ l-(l-y 
^f;l,7J/xf;l/) -2-7'o : E7xn-ty > 1- 

( l-^f-;wrsyxf-^) -2-3-K7xU* 
y. l- (y7x^MX7^y^f;H -2-m 
7xD-fey. l- (y'7x-MX7^y^f;W -2 
-3-H7xD-fey. i-(i-y7x-;m7^y 
xf;W' - 2-yn : &7xn-fey N l-(l-^7x- 
)UftXy << JX^Jl) - 2-3-b'7xQt^ 1- 

(^fWX7^^f^) -2-7"n^7xn-fe 
y s 1- (y^fWa7>f y^f-zu) -2-3-F7 

xn-fcy, 1- (l-y7fMX7^xfW - 2 
-7D^7xa*y v l-(l-y7f^7^yx 
f-yU) -2-3-F7xD^X l-(s/7x^a 

7>fy^t/i/)-r -yn^7xo-fey, i- as? 

x-MX7^^f^)-l' -3-H7xO-fe^ 
1- (y^f;^7^^f^) -1' -3-K7x 
Dty. l- ( 1 - y7x^WX7^xf;H - 
1' -yo^7xnty, 1- (l-y'7x«Wa7 

^xfW-r -3-K7xo^yfjf(«;h. 
[0014] JUEHW ( 1 ) T»Sit*fc**WF* 



[00151 *«BH«X»IS4, ±IBHRS- ( 1 ) TmZ 

[0016] *#»CiJVvC, ±IEH&* ( 2 ) 

ft*ft 1^2 0^7/^Jfy7/W U A 

[0017] ^8U-2 0O7;i^^7/i^U£JI 

5/*y^. ^h^'J^A, XKyth'JW, 

n-7>*iy-M*y>A. *-s/*y-?>*5^hy 
t>a x ^-^y-^h^^y^A. ^-^u-r 
h^yf-^A, <yy;myfhuw, <yy> 
y 9 a* y?o^yf;Wythy)A; 1/ 

S^hy^A. l-7/7yf;Wy'JfW, h'J 
7x^/Mb^ytf'J^, h>j7x^;MKy* 
y*>A, h'j7x^Mh^y>Jm^yKyt 
h'J^A. ^yb^y'jmf^fSltm, 
i<ife03**Wc»4 L<ti?-v*y-7^*S^ 
y y&Tfoh. 

[0018] w&x\mwm<D7 y ^7/k* y 

&JRft^*>£ttffli: LTJi. 7x/^yth'J^ s 
7x/*i/#y^A. 7xy^y'JfW, o-hU;l/ 

^^hy^A, m-by;p**>"*-hy*>A, p- 
HJ/i^i^y^A, o-hy/kt*x#y^A, 
m-hy;kt*y#y^A, P -hy;M-*^y^ 
a. o-by/kt^y^A, m-hy/M-^y?- 

W, p-by^**i/y^A, o-7-V:**^ 
h'JW, m-T^V^i/^hy^A, p-7-V* 
^r^hy^A. o-7-V^y*yW, m-7- 

y^^y^A, p-r-y^^y^A. 0-7 

-V**^y^A, m-7xy^y»Jf^, p- 
7-y^v-y^A, o-y7W^7x^y 
^HJ^A, m-^f-;^75y7xy^i/^h , J^ 
A, p~y7W^7x^yth'JW, o-x 
^f^7Sy7xy^y*'JW, m-y^WSy 
7x^y*yW, P -y^f/P7Sy7xy^ 
•J^A. o-y^W^7xAyyfW, m- 
y^W^7xy^yyfW, p-^^/l/75 

y7xy^rS/yf' T >A. o-^s^xy^yfh'J 

*>A, m-*/W$;V7xy*^by^A, p-*;U$ 
/l/7x/^ytbyW, o-*;W5^7xy^^y 
^A, m-^^^xy^ri/^y^A, p-*/i/*/l/ 
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A. m-^/l/S^^xy^vUf-^A, p-*/y*;k7 

m-7'n^7xy^x-thU'7A, p-ynWi^ 
y^'J^A, o-7'D^7xy^>-*U'7A. m-7* 
at7x/Jf^'j7A, p -70^7x7^^ U>7 
A N o-7a^7x7#^Uf- 1 7A. 01-70*7x7 
^y-yf-^A, p-7o ; &7x7^^'Jf-7A. o-? 
Dn7x/Jfyfh l J7A, m-^OQ7x7 J fx-f h 
y7A, p-^OD7x/df^-f hy"7A s o-?an 
7x7^'J7A, ra-?nn7x7=>fy* , J7A, 
p-^007xy^^'J , 7A, o-;nd7x7^ 
y^-7A, m-i?Dn7x7df>-Uf-'7A, p-?nn 
7x7^x^7^. o-e'<7y-;P7x7Jfyth 
'J7A, 111-^7x^7x7^^ MJ^A, P- 
t'<7y-^7x7^yth l J7A. 3, 4-x'y?7l' 
7x7^fx-thU7jU. 3, 4-i7^f-^7x7^>'* 
y>A, 3, 4, 5-h'7^^7x7=Jfx^hy7 
A, 3, 4-xi?no7x7^xi-Ml7A, 3, 4- 
i7y h3ry-7xy*y"7hy<7A, p-;vf h'ndf jy 

iM, 1— f7b3-x7hy>7A s l-77h*v#y7 
A. 2-7-7h^x-fh'J'7j!x. 2-7"7h*k$y7 
A, 2— f7h^x'J^-7A, 1-y h^x-2-77 
t^xyhy^A, 2-7h^v-l-t7bdfx-f l- 
'J-7A, 2-7o*-l— 7-7>^f>"th-'J'7A. 2- 
7^-;l/-l— ryh^-fh^M.^ 4-b'7x7Jfx 
■7"hU7A, 3-t'7x/^fx"th'J>7A, 2-f7x 
ydfv-^hU^A, 1,1' -t'77h-2, 2' 

7 7 h 'J 7 Aig^5r*tf § ^ t #T-# h . 
[00 1 9] ^IS3~1 O^h'JT/P^xOdrvT 

isthv'VJ** byy^xn^xtfyvA, hyyy 

;l/-/nJfy(Jf7A. b yxf-zl^n* x-?-|- y^A, 
hUx^;WxDdrx^y7A, h yxy/L-y-ti* y-'Jf- 
<7A H (y-y-^ y-yyk x'yf-;i/xadfv"fM) 
<7A. (^-x-vU-7f-;l/) xy^/Pxndfx^'J^ 
A, (y-y-ry-7"y/W x'yy/l^o^xyf-vA 
^^fl»Ci;* { t'^?.. ±EHR« ( 2 ) T*$ftl> 
fc£ft<0ffiffl*l;L JJBHteS ( 1 ) X-ipZtiltegto 

0»^t<{iO. 8-2. OWEBT'&S. 
[0020] '*W5Ifci3Vvt . ±EHRS ( 3 ) T*^§ 
ftS-ffr^fcl/Cfi, ^&l~2 0<7)7/P3-;kk 

o<oh y r/i/df^x^y-^j&^s^i). 

[002 1] ftSWk 1—2 0«T^3-;K^**«lkU 
Tti. y?y-;k x?y-/k n-7"*y-7k 
v-^y-7"^7-;K 'OxOkTrto-^k y-^o^y 
yy-/k x7n^df^/-;K \-mvivit- 



;k h y 7 x-^7 y y-;k y y h-/n?£$;tf & -r 

[ 0 0 2-2 ] S84Xl4!itiB&9-7* y -./ufcawfco&flt 
Wfcl/ttt. 7x7-;K o-yk/-;k m-^WV 
-;k p-yvv-/k o-y hdfx7x7-;w, m- 

y 1-^x7x7— /k p-y h^f x7x7— ;k o-*J 
yf-;U7S77x7-;l/, m-i77^;U7S77xy- 
;k p-y7f;P7J77x7-;K o-hKn^ 
yXTiVftY. m-tYn*i/Ky-XTi\rf\i.Y, p 
-t Yu^isKyXTlVrt h\ o-7nt7x7- 
/k m-7'n*7x7-;l/, p-/D*7x7-/k o 
-?PP7x7-;K m-?DD7x7-;k p-y*a 
D7x/-/k o-t^7>''-^7x7-;l', ra-tr^ 
7y-/l'7x7-;k p - \Z<y x y-/k 

3, 4-^^7x7-;^ 3, 4-x*yf-;P7xy 
-/k 3, 4, 5-h yyf-;U7xy-;k 3, 4-x 
?DD7x7-/k 3, 4-y7Ky7i7-;k P 
KD^f7y, 1— 7-7h-;k 2 -77 b— /k 
l-7f^fy-2-t7h-;k 2-7bJfy-l-t 
7h- /k 2-7*D*-l-77h-;k 2-yy/i/- 
l-77h-/k 4-h'7x7-;k 3-h*7x7- 
;k 2-h"7x7-;k 1.1' -t*-*-7h-2, 2' 
-3j--;Wf £ btfX'% 5 . 
[0023] &*»3~1 0<9hy7/^;ki'7V-/P 
<?>mmtLX\$.. hV*+)WsyS-JK Mjxf-Jk 
x5y-;k ^-yt y-7f ;Py7f ;Py57-^ 

[0024] JJBHR* ( 3 ) 
iteHK* ( 1 ) <OArX n i;^LTt/PJttM0. . 
6-5. 04>8HT*'), XmtKitO. 8~2. 

[0025] *JWIteJ3VYC, ±EHR« ( 3 ) T^S 

a, jWMy&y^A, *wkyf"7A s -fhy^ATS 

h\*y7A75F, yf"7A75H. Hjft^'J^A. 
KH^hy^A. JH'JfW, «ty7A> MK* 

y "? a , ^7^7 h y -7 a . 7 h y «> a^e. * 
y»>A^jR s yf-»7A^jR, y h^x-M-y^A, yh 

^fy-^y^A, Xhdfx7hy7A, lKy*'j7 
A, Xhdfxy?-<7A S ^-y--vy-7h^y-yf-'7 
A, ^-y-vy-yh^fy-T-hy^A, ^-y-ry-7 
h * y-^ 'J ^ Aff5£ ft*Mk LTm:t #T'# & . 

[0026] ztihco^mcnrnmiim-m ( 3 ) 
x^fi^t^zMix't/uitx'm^o. 6-3. 0 

<7>^HT'J>0. £<0&Zl<\tO. 8-2. OtfO^fflt' 

[0027] *muztmh&uats Mmxwswm 
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(i&v^\ <y*fy. h/l<xy. *yyy^3?#&#* 

/Wvl^TSK. yVfvkx;l^*yh\ ^r+Mfvl- 
*x* h y r S K»*«*rt* i #T'# * • " J: 0IF4 

[0 028] *»fltt. OX, 7)\>d>mm 

[0029] or- 3 0 O'COIe 

HTjatSfl*^ J: Off* L<li50 e C-2 0 0W 

[0030] RJEB*|BBi, EJCftfK A r X n . JU#* 
[003 1 ] RB»7«. HHSCftv^fflW-ii fc t J: 

[0032] wjrc-t^ !> £ t cox-z s jje-tt* 

(4) T*$<i45?#ftttx-x;Wi. iiEHfcJt 
( 1 ) JJBHW ( 2 ) T^Sfl* 

Xll±iB-jRS ( 1 ) JtK 
HteS ( 3 ) "T*3fl*ft*WKXaatfeR)6S*^C ' 

WV^^tl-Xh*y^y-fe?y, hU^^;P 
yn^y<y*fy v (^-y^y^Xfvl'y^fvi/yo 
*y) ^y-fefy. o- (*-y*y-Xh*y) wi/x 
y, m- (^-yr'J-Xh^y) W!/xy, P - 
-yt'J-Zh^y) h/l^xy, o- y*y-x 

y-Zh^y) ^-y^y-yf-zu'sy-fcfy, P - 
-y-ry-Xb*y) ^-^>j-wyt>, 2 

- (*-5/*y-Xh*y) -p-^yyy. 5- 
-y^y-Xh*y) -1, 2, 4->y**/i>*y-tf 
y. o-^-y^y-7>^y^yxr;UTt h, m- 
?-y^y-7>^y<yX7;Ur r t k, P -?-y^ 

y-y h^y^yXT^ft K x o-\yy;^y\ 

K, p-^yy/W^yXT/l'ft o- 
y^y~7f-^y^f-;i/yn^y^yX7;l/rt H, m 

- (^-y^y-y^/uy*><f-/uyn^y^yX7;yr 
tK, p- (^-y^y-x^y^^yu^y^y 
X7^rbh\ o-hy^^;uyn^y^yX7;Wrt 
K, m-by^f-;pyu^y<yX7/Urt F, P -h 
^f^yo^fy^yXT^ft h\ o- (?-y^y 
-Xt^y) hy ^/kfru^/i^y-tfy, m- 
y^y-Xh^y) h'j7;Wu^f;Ky^y, P - 
(^-y^y-xt^y) hy7Wo^f^yf 



y. o- (^-y^ij-xh^y) hy7;u^D^h^ 
y<y**y, m- (*-y*y-Xh*y) hvyju* 
n>h^y^y^fy, P - (£-y>y-XK*y> h 
y 7/k*o;>< h^y^y-fefy, o- (?-y-ry-Xh 
^y) Xn^y-fcfy, m- (*-y*y-Xh$fy) 
Xn^y-bfy, P - (?-y^y-xh*y) Xn* 
<y-t?y. o- (^-y^y-Xh^y) ?no^yt' 
y, m- (?-y^y-Xh*y) ^nn^y^'y, P 

- (^-y-vy-Xh^y) ^un^y^y N o- 
-y^y-Xh*y) 7/M-n^y-tfy, m- (?-y 
^y-Xh^y) 7;k*D^y-fe?y, P - (^-y^y 
-Xh^y) 7/M-o^y-fcfy. o- (7x^y) 7 

/M-p^y-tfy, m- (7x^y) 7MtuKy& 
y, P- (7x^y) 7/M-a<y-fc?y, o- (?- 
y^y-Xf-;uy^f-^yn^y) Xn^y-tfy, m 

- y+y— Xf-zu^f-^yo^y) xn^\y 
**y, p- (^-y-vy-Xf-;uy^f-;i/yn^y) x 
Q^y-tfy. 3- (*-y*y-xh*y> -4-7 
wnf^xy, 1- (*-y*y~Xh*y) -3, 

5-y?nD^y, i, (*-y*i/-X 

h^y)^y-b>, i, <?-y*y-Xh* 
y)^y«t?y. 1, 4-h'x (^-y^y-Xh^y) 
Ky^£y s 1, 3, 5-hyx (?-y*y-Xh* 
y) <y-tfy. 4- (?-y<vy-Xh*y) ^yyx 
xyy. 4- (^-y^r y-x^y^f-;i/yn^y) 
<yV7x/y, 4- (7xy^y)^yy'7xyy, 
o- (^-y^y-Xh^y) <yy- hvfc, m-. 
(^yty-/^y)<y^h'J;k P - 
y^y-Xb^y)<yXxby;k o-(^-y^y 

-Xh^y) 7-V-;U, m- (^-y^y-;/^ 
y) 7xy~;U, p- (^-y^y-y).^) T -y 

^ s 4-^^^^y- 7 - f> ^y-i, 2-y^h*y 
<y^y. 3-?-y^y-Xh3ry-i, 2-y'^h 
^i^Ky^y^ 4-^-y^y~Xh^y-i, 2- 
Of-yyy^yj ^y-tfy, 4~^y^f-;uyn^ 
y-l, 2- (^fl/yy^y)^y-tfy N 4-*- 
y-vy— Xf-;uy*>^ya^y-i , 2- (^fyy 
5/**^) ^y-ey. 3-^-y^y-Xh^y-i , 
2- (^fi/yy'^y) <y^fy s 4-^-y^y- 
Xh^y- 1 , 2~ (xf-yyy^y) ^y*?y, 4 

-hy^f-^yo^y-l, 2- (Xfyyy^y) 

^y-ify. 4-^-y^y-x^;py'^f-^yn^ry- 
1, 2- (xfi/yy^y) Ky^y^ 3-^-y^ 
y-Xb^y-l, 2- (xfi/y^y) Kyif 
y. 4- (^-y^y-Xh^y) 7x^f-;^7;w=?- 
/k o- (^-y^y-xb^y) -n, N-y^^yp 
rxyy, m- (^-y^y-Xh^y) -n, N-y 
^;P7xyy, P - (^-y^y-xh*y) -n, 
N-y7f^rxijy x 1 — ^ — V y — y h ap 
^yy. 2-^-y-r yxh^y^7^yy. 
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V V-fhlri/- 2-1-7 9 UyT/l-T t h\ l-?^ 

^y-^h#^ryh5-feyv 4-9 i s*v-r7'h%i/ 

t'7x-^ 3-?-WJ-7>*j't'7xX/k 
.4, 4' -b*X (9-i/* t J-7'V*i/) t'7xX/K 
4, 4' -t"* (?-i^y-7^/l^^/l^n* . 

i^P) 7SV, 1. 3, (4-^-v-^rU 
-7h*i/7x-)U) <y*£y. 2- (?-WJ7> 
*i/) t-'J-». 3- (^-^-vU^h^^) t'Jy 
y 4 _ (^-^ij7>Jfy) eyy>, 5-MJ7 

y. 4- (9-=/*v-7'h*i/) *;vy. i- (> 

-3- (?->-+ y-7h*><) fD-;K 3- 
v'+y-T'b^v) 75X 4- (^-^y-7'f^f 
yK//75y, 3- (^-^y-T'hdf^) 
7iX 4- (?-i^'J-7>3-^) <>m7i 
\-<yV)V-A- (9-i/ J <r , J-7'h^>') A y 
l-<yy^-5- (9-i^rV-7'h*i') 

4yv-)V, 4- ( 3/ > -Y y¥- 

/k 1- (^-^-vy-TT^fS^MfX^) -4- 

(9-i/ j rV-7'h : *i') -fyH-;K 1 -<yv/l/- 

3- (?-v-Yy-7*h*x) #/l^W-/k 
'J-7b-3->-7xn-tey. 1, 1' -y (^-yt'J- 

7*NJf^) 7iD-t>, l- (^^;ursy^^) 

-2- (*-S"*y-7>*50 7in*y, 1- (1. 
-^f-^T5/xf-;W) -2- (^-^-vy-7'h^- 
y)7iD-fey > 1- (y^xim?^^^) 
-2- (^-y^'J-Zh^fy) 7iOtX 1- ( 1 
-s/'7x-/14X7<;if;H - 2- (?-v*y- 
7>*x) 7xDtX l-(l-^7x-WX7< 
yif/H -2-^b^y7xQtV, 1- { : J^)V 

t$.sxi-)V) - r - (^-s/^y-7h^y) 7i 

n-te>\ l - ( l -i^f-zl/rs/x-^) - l ' - 
(^-^■vy-yh^-x) 7xDty, l- (i/'7x- 

frftZyi SX^IV) -1' - (*-: y-^y-7'hdf 
y) 7xDty i 1 - ( 1 -jy'7xX;k*X7 -f /If 
;k) -l' - (9-S/*V-7'h*i') 7xoty, l 

a ■? h9-y7< -mm- 

jjyJ* . :0V- 1 

*+vT#x -.mm i 

>f yvx^v-aySJS :30 0'C 

T<7~? :300*C 

*5AfflflE :6 0*C( 

£ttH2~gQiWl 0 



- (l-y'7x-;l/*X7.(7Xf;l') -1' 
y7xQty ( 1- (2-7'o*xf-;i/) -4- (9- 

itvV^yh**) Ky**y^ i- (2-7'otxf- 
-3- (^-v-vy-7*h4f^) o-t'y. P - 

(*-£"* 'J -7* h 3^) Xf-V>\ m- D 
[0033] 

ftthy (9-i/*v-7'i-)U) *x7a y*mm 

[0034] 
[0035] ^SfeM 1 

ffljfcfh 3*3^, attFFfcfiUfcSOml 3D75 
*3*SBHB*U »»><55^A (ftttMgg* 1 
2. 9mg, 0. 0575mmo 1 , SSyot^y-fc' 
ytzitLXl. Omo 1%) . 9-i/^V-yh^i- 
hy>7A6 2 0. 3mg(6. 4 5mmo 1 ) . o-^f 
yl/y8m 1 v yp^^y-tfyg 0 5mg (5. 7 6m 

mo l ) s h-'J (^-y^y-7f-;u) *X7<> (US 

m-fk^SS) 04 1 . 3mg/m 1 o-*i^>1&i8 
0. 85ml (35. lmg, 0. 17 3mmol, a* 

5WMzftbX3. 0fg*;l/) ommzmtt:. 15 
flflRLT 1 2 ot;*t#»u:», 1 2 o*ct'2^ra 
mm. zotmrnx'ttis®, *i om 1 

rxy-;U6 5 0mgSrjD^.s *'^;n7f/77^- 

T-5g4#«T£ff-?£. ^-^y-rh^fv-o-tfyo 

HJUW481. 4%T\ -fti2£^y-fe'y* { l . 2%, t*7x 
=.)W2..4%£MlX^t:. 
[0036] 



0 . 3 2mm I Dx 6 0m 
Oml/^ 



9$HSB) 1 O'G/^3 0 0*C 
[0037] 
[*1] 
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